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Abstract
Since the prediction of nuclear chirality in 1997, tremendous progresses both theoretically and experimentally have been
achieved. Experimentally, 59 chiral doublet bands in 47 chiral nuclei (including 8 nuclei with multiple chiral doublets)
have been reported in A ∼ 80, 100, 130, and 190 mass regions. The spins, parities, energies, ratios of the magnetic dipole
transition strengths to the electric quadrupole transition strengths, and related references for these nuclei are compiled
and listed in Table 1. For these nuclei with the magnetic dipole transition strengths and the electric quadrupole transition
strengths measured, the corresponding results are given in Table 2. A brief discussion is provided after the presentation of
energy E, energy difference ∆E, energy staggering parameter S(I), rotational frequency ω, kinematic moment of inertia
J (1), dynamic moment of inertia J (2), and ratio of the magnetic dipole transition strength to the electric quadrupole
transition strength B(M1)/B(E2) versus spin I in each mass region.
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1. Introduction
Chirality commonly exists in nature, such as the macroscopic spirals of snail shells, the microscopic handedness of
certain molecules, and human hands [1]. In geometry, a figure is chiral if it cannot be mapped onto its mirror image by
rotations and translations alone. In particle physics, chirality is a dynamic property distinguishing between the parallel
and anti-parallel orientations of the intrinsic spin with respect to the momentum of the massless particle. In chemistry,
the study of chirality is a very active topic appearing in inorganic, organic, physical, biochemistry, and supramolecular
chemistry.
The chirality in nuclear physics was originally suggested by Frauendorf and Meng in 1997 [2]. The physics mechanism
of nuclear chirality is illustrated in Fig. 1. For a rotational nucleus with specific triaxial deformation, the collective
angular momentum favors alignment along the intermediate axis, which in this case has the largest moment of inertia,
while the angular momentum vectors of the valence particles (holes) favor alignment along the nuclear short (long) axis.
The three mutually perpendicular angular momenta can be arranged to form two systems with opposite chirality, namely
left- and right-handedness. These two systems are transformed into each other by the chiral operator which combines
time reversal and spatial rotation of 180◦, χ = T R(pi). The spontaneous breaking of chiral symmetry thus happens
in the body-fixed reference frame. In the laboratory reference frame, with the restoration of chiral symmetry due to
quantum tunneling, the so-called chiral doublet bands, i.e., a pair of ∆I = 1 bands (normally near degenerate) with the
same parity, are expected to be observed in triaxial nuclei [2, 3].
The nuclear chirality, originally suggested in Ref. [2] and vigorously investigated over the past few years from both
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Fig. 1: (Color online) Left- and right-handed chiral systems for a triaxial odd-odd nucleus [3].
the theoretical and experimental standpoint, continues to be the subject of intense discussion. The nuclear chirality has
become one of the hot topics in current nuclear physics frontiers, as discussed in recent review articles [3–10].
Theoretically, the nuclear chirality is firstly predicted by particle rotor model (PRM) and tilted axis cranking (TAC)
approach in a single-j shell [2]. Later on, various approaches have been developed to describe the nuclear chiral doublet
bands.
Depending on the number of valence nucleons and the orbits occupied, 1-particle-1-hole PRM [2, 11–15], 2-quasiparticles
PRM [16–19], and n-particle-n-hole PRM [20–22] have been developed. The varieties of PRM include core quasiparticle
coupling model [23–25], interacting boson fermion-fermion model [26–29], the generalized coherent state model [30], the
angular momentum projection method [31], and pair truncated shell model [32, 33].
The TAC adopted in Ref. [2] is based on a single-j mean field. Combining the spherical Woods-Saxon single-particle
energies and the deformed part of the Nilsson potential, chiral rotation has been studied by the Strutinsky shell correction
TAC method [34]. More microscopically, TAC based on covariant density functional theory (CDFT) [35, 36] has been
introduced and applied to the studies of chirality. The self-consistent Skyrme Hartree-Fock cranking model has also been
developed [37].
To go beyond mean field approximation to describe the chiral partners, one can incorporate the quantum correlations
by means of random phase approximation [38, 39] or collective Hamiltonian [40, 41]. By taking into account the quantum
fluctuation along the collective degree of freedom, the collective Hamiltonian goes beyond the mean field approximation
and restores the broken symmetry.
The attempts to understand the chiral doublet bands by the projected shell model (PSM) [42] have been performed in
Ref. [43]. Although the observed energy spectra and transitions have been well reproduced in PSM, it is a big challenge
to examine the chiral geometry of angular momentum due to the complication that the projected basis is defined in the
laboratory frame and forms a nonorthogonal set. Recently, the chiral geometry of the angular momentum is investigated
within the framework of PSM. The geometry of the angular momentum is analyzed in terms of the distributions of its
components on the three intrinsic axes (K plot) as well as the distributions of its tilted angles in the intrinsic frame
(azimuthal plot) [44, 45].
The PRM is a quantal model consisting of the collective rotation and the intrinsic single-particle motions, the energy
splitting and quantum tunneling between the doublet bands can be obtained directly. The rigid rotor with quadrupole
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deformation parameters β and γ is assumed [3].
Starting from an effective nucleon-nucleon interaction with Lorentz invariance, the CDFT naturally includes the spin-
orbit coupling and has achieved great successes in describing many nuclear phenomena in stable and exotic nuclei of the
whole nuclear chart [1, 46–49]. It is interesting to search for nuclei with triaxial deformation and configurations having
not only one particle and one hole but also several particles and several holes suitable for chirality in CDFT in Ref. [50],
the adiabatic and configuration-fixed constrained triaxial CDFT approaches are used to investigate the triaxial shape
coexistence and possible chiral doublet bands. A new phenomenon, the existence of multiple chiral doublets (MχD), i.e.,
more than one pair of chiral doublet bands in one single nucleus, is suggested for 106Rh. This prediction remains with
the time-odd fields included [51], and also holds true for other rhodium isotopes [52].
The first experimental evidence for MχD is reported in 133Ce in 2013 [53]. Later, a novel type of MχD with the
same configuration is reported in 103Rh [54], which shows that chiral geometry can be robust against the intrinsic
excitation. Then, two pairs of positive- and negative-parity doublet bands together with eight strong electric dipole
transitions linking their yrast positive- and negative-parity bands, are identified in 78Br. This observation reports the
first example of chiral geometry in octupole soft nuclei and indicates that nuclear chirality can be robust against the
octupole correlations [55]. Recently, five pairs of nearly degenerate rotational bands were identified in 136Nd [56].
It should be mentioned that two pairs of chiral doublet bands in 105Rh have been independently observed in Refs.
[57, 58], which have been confirmed to be MχD by adiabatic and configuration-fixed constrained CDFT calculations
[59]. Similarly, one pair of chiral doublet bands in 107Ag observed in Ref. [60], which together with nearly degenerate
partner bands (though the difference in spin alignment in Fig. 16 needs further clarification) [61], has been claimed to
show evidence of MχD [62]. Similarly, for 138Nd, one pair of chiral doublet bands has been suggested in Ref. [63], which
together with another pair of partner bands, could be a new candidate of MχD [30].
Generally speaking, for the description of chiral rotations, three dimensional tilted axis cranking CDFT (3D TAC-
CDFT) is needed. The 3D TAC-CDFT is firstly developed in Ref. [35]. However, because of its numerical complexity,
so far, it has been applied only for the magnetic rotation in 84Rb. Focusing on the magnetic rotation bands, in 2008,
a completely new computer code for the self-consistent 2D TAC-CDFT has been established [64]. It is based on the
non-linear meson-exchange models and includes considerable improvements allowing systematic investigations. Based
on a point-coupling interaction, the 2D TAC-CDFT is developed to investigated the magnetic rotation bands [65, 66],
antimagnetic rotation bands [67, 68], transitions of nuclear spin orientation [69, 70], and linear alpha cluster bands
[71], and demonstrates high predictive power [6, 36]. Recently, the first applications of the 3D TAC-CDFT for nuclear
chirality is reported in 106Rh [72] and 136Nd [56], respectively.
Originally the observation of two almost degenerate ∆I = 1 rotational bands is considered as the fingerprint of
chiral doublet bands [2]. With the improvement of experimental techniques, the lifetime measurements for chiral doublet
bands become possible. According to the selection rule for the electromagnetic transition in ideal case, there occurs
an alternation of stronger and weaker M1 transitions with spin over the degenerate spin range of chiral doublet bands,
which can manifest as B(M1)/B(E2) staggering as a function of spin I. These characteristics are suggested as electro-
magnetic transition fingerprints of chiral geometry in Ref. [12]. It is pointed out that in ideal chiral doublet bands, the
corresponding properties such as the identical or similarity in energies, spin alignments, and electromagnetic transition
probabilities, the spin independence of the energy staggering parameters S(I), and the staggering of B(M1)/B(E2) are
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summarized as fingerprints of ideal chiral doublet bands [73].
During the last two decades, lots of experimental efforts have been devoted to search for nuclear chirality. Up to
now, 59 chiral doublet bands in 47 chiral nuclei (including 8 MχD nuclei) have been reported in the A ∼ 80 [55, 74],
100 [54, 57, 58, 60, 75–85], 130 [38, 53, 56, 63, 86–105], and 190 [106–109] mass regions. The distribution of the observed
chiral nuclei in the nuclear chart is given in Fig. 2.
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Fig. 2: (Color online) The nuclides with chiral doublet bands (red circles) and MχD (blue pentagons) observed in the nuclear chart. The
black squares represent stable nuclides.
It should be pointed out that the lifetime measurements which are essential to extract the absolute electromagnetic
transition probabilities are still rare for the chiral nuclei candidates.
In order to promote the study of chiral symmetry in atomic nuclei, the compilations of the data for chiral doublet
bands are highly demanded. This is the purpose of the present paper.
In section 2, the figures are presented for energy E, energy difference ∆E, energy staggering parameter S(I), rotational
frequency ω, kinematic moment of inertia J (1), dynamic moment of inertia J (2), and ratio of the magnetic dipole
transition strength to the electric quadrupole transition strength B(M1)/B(E2) versus spin I in each mass region. The
explanation of the tables for chiral doublet bands is followed. Finally, a brief summary is given.
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2. Systematics of chiral doublet bands
2.1. Energy spectra
The energy spectra for all chiral doublet bands in A ∼ 80, 100, 130, and 190 mass regions are given in Fig. 3-6,
respectively. For MχD in 78Br, 105Rh, 107Ag, 133Ce, 138Nd, and 140Eu, the excited chiral doublet bands are shifted by
1.5 MeV. For MχD in 103Rh, there are three pairs of chiral doublet bands, one pair of excited bands are shifted by 1.5
MeV, and another are shifted by 3 MeV. As for MχD in 136Nd, there are five pairs of chiral doublet bands, the two
lowest ones are shift by -3.0 MeV and -1.5 MeV, respectively, and the next two higher ones are shift by 1.5 MeV and
3.0 MeV, respectively.
The fingerprint for chiral doublet bands in energy, i.e., two almost degenerate ∆I = 1 rotational bands, is demon-
strated in the figures.
The nuclear chirality occurs at the lowest spin 4~ in 106Mo and 110Ru, and the highest spin 29~ in 136Nd. The bands
in 106Mo and 110Ru are interpreted as soft chiral vibration [78, 110, 111]. In 136Nd, the chiral rotations were interpreted
by TAC-CDFT with the assigned configurations [56].
Generally, the energies for the partners are close to each other and tend to be almost completely degenerate at high
spins. There are several exceptions: for nuclei 112Ru, 105Rh, 107Ag, 136Nd, 137Nd, 140Eu, and 188Ir, crossings between
some partner bands exist.
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Fig. 3: (Color online) Energies versus spin for chiral doublet bands in A ∼ 80 mass region. The existence of MχD is suggested in 78Br. The
excited chiral doublet bands are shifted by 1.5 MeV.
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Fig. 4: (Color online) Energies versus spin for chiral doublet bands in A ∼ 100 mass region. The existence of MχD are suggested in 103Rh,
105Rh, and 107Ag. One pair of excited bands in 103Rh are shifted by 1.5 MeV, and another are shifted by 3 MeV. The excited chiral doublet
bands in 105Rh and 107Ag are shifted by 1.5 MeV. The gray boxes are used to connect the various parts of this figure.
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Fig. 5: (Color online) Energies versus spin for chiral doublet bands in A ∼ 130 mass region. The existences of MχD are suggested in 133Ce,
136Nd, 138Nd, and 140Eu. For 136Nd, there are five pairs of chiral doublet bands, the two lowest ones are shift by -3.0 MeV and -1.5 MeV,
respectively, and the next two higher ones are shift by 1.5 MeV and 3.0 MeV, respectively. For other MχD, the excited chiral doublet bands
are shifted by 1.5 MeV. The gray boxes are used to connect the various parts of this figure.
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Fig. 6: (Color online) Energies versus spin for chiral doublet bands in A ∼ 190 mass region.
9
2.2. Energy difference
The energy differences ∆E(I) = Eside(I)− Eyrast(I) between yrast band and side band for all chiral doublet bands
in A ∼ 80, 100, 130, and 190 mass regions are given in Figs. 7- 10, respectively. Although the chiral partner bands have
energies close to each other, it is rare to observe a crossing between them. If crossing occurs, carefully examinations for
chirality are necessary, as has been done in 106Ag [85].
The energy differences ∆E are below 600 keV for all chiral doublet bands except for 100Tc, 102Rh, 104Ag, 106Ag,
107Ag, and 126I. Several negative values exist for ∆E in nuclei 112Ru, 105Rh, 107Ag, 136Nd, 137Nd, 140Eu, and 188Ir which
correspond to the crossing between the partner bands in Section 2.1.
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Fig. 7: (Color online) Energy differences between the chiral doublet bands versus spin in A ∼ 80 mass region. The red and green colors
represent the energy differences between the chiral partners and the excited chiral partners, respectively.
10
4 1 4 2 4- 0 . 5
0 . 0
0 . 5
1 . 0
4 1 4 2 44 1 4 2 44 1 4 2 4
- 0 . 5
0 . 0
0 . 5
1 . 0
4 1 4 4 1 4 4 1 4 4 1 4 2 4
4 1 2 2 00
3
6
9
4 1 4- 0 . 5
0 . 0
0 . 5
1 . 0
4 1 4 2 4
4 1 4- 0 . 5
0 . 0
0 . 5
1 . 0
4 1 4 2 4- 0 . 5
0 . 0
0 . 5
1 . 0
4 1 4 2 4- 0 . 5
0 . 0
0 . 5
1 . 0
 
 
 
 
 
 
 
 
S p i n  I  [  ]
DE 
[Me
V]
1 1 1 R h 1 1 3 R h
 
 
 
 
1 0 4 A g 1 0 5 A g 1 0 6 A g 1 0 7 A g
1 0 2 R h 1 0 3 R h 1 0 4 R h 1 0 5 R h 1 0 6 R h
1 1 0 R u 1 1 2 R u
1 0 6 M o
9 8 T c 1 0 0 T c
6 86 66 46 16 05 95 85 75 5
4 7
4 5
4 4
4 3
4 2
N
Z
 
 
 
 
 
 
 
  
 
 
  
 
  
 
 
   
 
 
 
 
 
 
 
  
Fig. 8: (Color online) Energy differences between the chiral doublet bands versus spin in A ∼ 100 mass region.
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Fig. 9: (Color online) Energy differences between the chiral doublet bands versus spin in A ∼ 130 mass region.
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Fig. 10: (Color online) Energy differences between the chiral doublet bands versus spin in A ∼ 190 mass region.
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2.3. Energy staggering
From the energy staggering parameter defined as S(I) = [E(I) − E(I − 1)]/2I, the energy staggering parameters
as functions of spin for all chiral doublet bands in A ∼ 80, 100, 130, and 190 mass regions are given in Figs. 11-14,
respectively.
For the ideal chiral doublet bands, the S(I) values should possess a smooth dependence with spin, and it has been
taken as a possible fingerprint.
Normally, the values of S(I) change dramatically at the band head. At certain spin range, they show a smooth
dependence with spin. The change of S(I) values is around 20 keV/~ in A ∼ 80 mass region, and decrease to 10 keV/~
for most nuclei in A ∼ 100, 130, and 190 mass regions, except for 140Eu, 194Tl, and 198Tl whose change is around 20
keV/~.
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Fig. 11: (Color online) Energy staggering parameters as functions of spin in A ∼ 80 mass region.
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Fig. 12: (Color online) Energy staggering parameters as functions of spin in A ∼ 100 mass region.
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Fig. 13: (Color online) Energy staggering parameters as functions of spin in A ∼ 130 mass region.
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Fig. 14: (Color online) Energy staggering parameters as functions of spin in A ∼ 190 mass region.
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2.4. Rotational frequency
In order to obtain the response of angular momentum alignments to rotation frequencies and examine the similarities
of the configurations for chiral partner bands, the I − ~ω relation has been extracted. From the rotational frequency ~ω
defined as [112], ~ω(I) = [E(I + 1)− E(I − 1)]/2, the relations between the spins and the rotational frequencies for all
chiral doublet bands in A ∼ 80, 100, 130, and 190 mass regions are shown in Figs. 15-18, respectively.
Generally, the I − ~ω relation for yrast band and side band is similar, except for 104Ag, 107Ag, 126I, 136Nd, 137Nd,
188Ir, and 193Tl. Possible backbending in some nuclei exists.
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Fig. 15: (Color online) The relation between the spin and the rotational frequency for chiral doublet bands in A ∼ 80 mass region.
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Fig. 16: (Color online) The relation between the spin and the rotational frequency for chiral doublet bands in A ∼ 100 mass region.
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Fig. 17: (Color online) The relation between the spin and the rotational frequency for chiral doublet bands in A ∼ 130 mass region.
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Fig. 18: (Color online) The relation between the spin and the rotational frequency for chiral doublet bands in A ∼ 190 mass region.
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2.5. Kinematic moment of inertia
From the definition J (1)(I) = I/~ω(I), the kinematic moments of inertia J (1) for all chiral doublet bands in
A ∼ 80, 100, 130, and 190 mass regions are shown in Figs. 19-22, respectively.
Generally, the kinematic moment of inertia for yrast band and side band is similar, except for 104Ag, 107Ag, 126I,
136Nd, 137Nd, 140Eu, and 188Ir. Normally, the kinematic moment of inertia remains roughly constant.
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Fig. 19: (Color online) Kinematic moments of inertia versus spin for chiral doublet bands in A ∼ 80 mass region.
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Fig. 20: (Color online) Kinematic moments of inertia versus spin for chiral doublet bands in A ∼ 100 mass region.
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Fig. 21: (Color online) Kinematic moments of inertia versus spin for chiral doublet bands in A ∼ 130 mass region.
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Fig. 22: (Color online) Kinematic moments of inertia versus spin for chiral doublet bands in A ∼ 190 mass region.
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2.6. Dynamic moment of inertia
From the definition J (2)(I) = ~ dI/dω(I), the dynamic moments of inertia J (2) for all chiral doublet bands in
A ∼ 80, 100, 130, and 190 mass regions are shown in Figs. 23-26, respectively.
Since the J (2) corresponds to the second derivative of the energy with the spin, a large fluctuation exists. Nevertheless,
similarities between the yrast bands and the side bands still exist in most chiral doublet bands.
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Fig. 23: (Color online) Dynamic moments of inertia versus spin for chiral doublet bands in A ∼ 80 mass region.
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Fig. 24: (Color online) Dynamic moments of inertia versus spin for chiral doublet bands in A ∼ 100 mass region.
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Fig. 25: (Color online) Dynamic moments of inertia versus spin for chiral doublet bands in A ∼ 130 mass region.
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Fig. 26: (Color online) Dynamic moments of inertia versus spin for chiral doublet bands in A ∼ 190 mass region.
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2.7. Electromagnetic transition probability
The ratios of the magnetic dipole transition strength to the electric quadrupole transition strength B(M1)/B(E2)
for all chiral doublet bands in A ∼ 80, 100, 130, and 190 mass regions are given in Figs. 27-30, respectively. For the ideal
chiral bands, due to the restoration of the chiral symmetry in the laboratory frame there are phase consequences for the
chiral wavefunctions resulting in M1 and E2 selection rules which can manifest as B(M1)/B(E2) ratios staggering as a
function of spin. And the B(M1)/B(E2) ratios are expected to be very similar for the chiral partner bands [73].
For the nuclei 106Mo, 98Tc, 100Tc, 110Ru, 112Ru, 102Rh, 106Rh, 111Rh, 113Rh, 104Ag, 126I, 128Cs, 132Cs, 132La, 134La,
134Pr, 136Nd, 137Nd, 138Nd, 188Ir, and 198Tl, the B(M1)/B(E2) ratios are extracted by the equation (2) in Ref. [113].
For the nuclei 104Rh, 106Ag, 107Ag, 124Cs, 126Cs, 130Cs, 135Nd, and 194Tl with B(M1) and B(E2) values available, the
B(M1)/B(E2) ratios are also calculated. The other data available are from the original references. The staggering of
the B(M1)/B(E2) ratios exists in most chiral doublet bands.
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Fig. 27: (Color online) B(M1)/B(E2) ratios versus spin for chiral doublet bands in the A ∼ 80 mass region.
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Fig. 28: (Color online) B(M1)/B(E2) ratios versus spin for chiral doublet bands in the A ∼ 100 mass region.
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Fig. 29: (Color online) B(M1)/B(E2) ratios versus spin for chiral doublet bands in the A ∼ 130 mass region.
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Fig. 30: (Color online) B(M1)/B(E2) ratios versus spin for chiral doublet bands in the A ∼ 190 mass region.
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3. Summary
Since the prediction of nuclear chirality in 1997, the nuclear chirality has become one of the hot topics in current
nuclear physics frontiers. Experimentally, 59 chiral doublet bands in 47 chiral nuclei (including 8 nuclei with multiple
chiral doublets) have been reported in A ∼ 80, 100, 130, and 190 mass regions.
The spins, parities, energies, ratios of the magnetic dipole transition strengths to the electric quadrupole transition
strengths, and related references for these nuclei have been compiled and listed in Table 1. For these nuclei with the
magnetic dipole transition strengths and the electric quadrupole transition strengths measured, the corresponding results
have been given in Table 2. A brief discussion has been provided after the presentation of energy E, energy difference ∆E,
energy staggering parameter S(I), rotational frequency ω, kinematic moment of inertia J (1), dynamic moment of inertia
J (2), and ratio of the magnetic dipole transition strength to the electric quadrupole transition strength B(M1)/B(E2)
versus spin I in each mass region.
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Explanation of Tables
Table 1. Chiral doublet bands.
A
ZXN Denotes the specific nuclide with
X chemical symbol
A mass number
Z atomic number
N neutron number
A horizontal line connecting a row marks the end of entry for each chiral nucleus. For
multiple chiral doublet bands, the pairs of chiral doublet bands are separated by a horizontal
line starting from the second column.
Ipi I denotes the level spin in units of ~ for each band member. pi denotes the parity (+ or −).
References for each nucleus are given directly in last column.
E Level energy in units of keV. The number of digits follows the original experimental article.
In the energy column, yrast and side denote the two partners of chiral doublet bands. The
star marks the level which is the yrast state (the lowest state for given spin) in the nucleus.
B(M1)/B(E2) The ratio of reduced transition strength in units of µ2N/e
2b2 with the uncertainties avail-
able in parentheses. The number of digits follow the original experimental article. In the
B(M1)/B(E2) column, yrast and side denote the two partners of chiral doublet bands. For
the nuclei 106Mo, 98Tc, 100Tc, 110Ru, 112Ru, 102Rh, 106Rh, 111Rh, 113Rh, 104Ag, 126I, 128Cs,
132Cs, 132La, 134La, 134Pr, 136Nd, 137Nd, 138Nd, 188Ir, and 198Tl, the B(M1)/B(E2) ratios
are extracted by the equation (2) in Ref. [113]. For the nuclei 104Rh, 106Ag, 107Ag, 124Cs,
126Cs, 130Cs, 135Nd, and 194Tl with B(M1) and B(E2) values available, the B(M1)/B(E2)
ratios are also calculated. For experimental data available, the number of digits follows the
significant digits of the error. For the data which extracted from the experimental arti-
cle, the number of digits is determined by the original data according to the error transfer
formula.
Table 2. Chiral doublet bands with B(M1) and B(E2) values.
A
ZXN Same as the explanation in Table 1.
Ipi Same as the explanation in Table 1.
E Same as the explanation in Table 1.
B(M1) The magnetic dipole transition strength in units of µ2N with the uncertainties available in
parentheses. The number of digits follows the original experimental article. In the B(M1)
column, yrast and side denote the two partners of chiral doublet bands.
B(E2) The electric quadrupole transition strength in units of e2b2 with the uncertainties available
in parentheses. The number of digits follows the original experimental article. In the B(E2)
column, yrast and side denote the two partners of chiral doublet bands.
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Table 1
Chiral doublet bands. See page 44 for Explanation of Tables for details.
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
78
35Br43 8
+ 465.7∗ [55, 114]
9+ 975.3∗ 1408.6
10+ 1369.4∗ 1881.5 2.13918 (+0.07423−0.07423)
11+ 1937.8∗ 2482.8 10.56231 (+0.92806−0.92806) 6.15398 (
+0.88693
−0.88693)
12+ 2582.5∗ 2975.9 < 0.82258 1.6983 (+0.40338−0.40338)
13+ 3146.0∗ 3644.4 7.4299 (+0.6144−0.6144)
14+ 4046.2∗ < 1.85685
15+ 4539.0∗ 8.02873 (+1.56134−1.56134)
16+ 5600.2∗
17+ 6084.6∗
18+ 7268.2
19+ 7818.4
20+ 9132.2
6− 422.6 601.1 [55, 114]
7− 683.4 828.6
8− 1028.5 1190.2 0.31614 (+0.07277−0.07277) 0.17 (
+0.08
−0.08)
9− 1461.1 1602.8 1.30596 (+0.29978−0.29978) 0.65 (
+0.13
−0.13)
10− 1902.8 2026.3 < 0.39233 < 0.2717
11− 2452.8 2666.5 2.53562 (+1.14277−1.14277) < 0.64594
12− 3013.8 3073.1 < 1.12632 < 1.3865
13− 3616.8 4.08762 (+1.65843−1.65843)
14− 4292.0 4319.4
15− 4919.5
16− 5764.0
17− 6412.3
19− 8045.1
80
35Br45 6
+ 357.1∗ [74]
7+ 447.7∗
8+ 616.0∗
9+ 1141.6∗ 1534.8 7.6744 (+1.6049−1.6049)
10+ 1588.7∗ 2002.2 1.5662 (+0.1989−0.1989)
11+ 2257.6∗ 2681.4 17.8417 (+3.3394−3.3394) 7.3 (
+1.8
−1.8)
Continued on next page
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
12+ 2945.4∗ 3212.9 1.9518 (+0.2036−0.2036) 5.3 (
+1.3
−1.3)
13+ 3658.7∗ 3972.9 6.206 (+1.8574−1.8574)
14+ 4451.8∗ 0.2253 (+0.0484−0.0484)
15+ 5195.2
16+ 5936.5
106
42Mo64 4
− 1937.0 [75, 110]
5− 1952.4 2090.6
6− 2142.9 2276.5
7− 2369.5 2499.0 0.58 0.22
8− 2630.1 2746.6 0.40 0.16
9− 2922.3 3041.7 0.25 0.15
10− 3239.5 3349.8 0.22 0.28
11− 3592.8 3707.7 < 0.55 0.42
12− 3946.4 4049.4 < 0.58 < 0.49
13− 4372.7
14− 4753.2
98
43Tc55 9
− 1166.2 [76]
10− 1582.5 1920.6 9.7
11− 1851.4∗ 2368.8 7.2
12− 2303.9∗ 2671.1 5.9 3.0
13− 2677.4∗ 3266.3 2.4 < 1.9
14− 3130.2∗ 1.9
15− 3724.7 0.9
100
43Tc57 9
− 778∗ [77]
10− 1155∗ 1583
11− 1406∗ 2055 6.55 (+0.04−0.04)
12− 1840∗ 2394 10.34 (+0.17−0.17) 12.93 (
+4.14
−4.14)
13− 2238∗ 2802 2.67 (+0.02−0.02)
14− 2693∗ 3273 6.41 (+0.46−0.46)
15− 3234∗ 3693 1.71 (+0.18−0.18)
16− 3713∗ 2.99 (+0.32−0.32)
17− 4357∗ 3.13 (+1.74−1.74)
110
44Ru66 4
− 2016.2 [75, 78, 111, 115]
5− 2145.3
Continued on next page
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
6− 2242.9 2328.0
7− 2426.5 2516.7
8− 2637.4 2764.7 0.38 0.30
9− 2892.7 3041.4 0.40 0.24
10− 3175.3 3337.1 0.29 0.48
11− 3485.3∗ 3689.9 0.42 0.23
12− 3818.5 4038.8 0.32 0.63
13− 4195.5∗ 4446.3 < 0.77
14− 4566.5 4874.1
15− 5010.8∗ 5302.5
16− 5412.8
112
44Ru68 5
− 2003.2 [75, 78, 111, 115]
6− 2230.2 2334.2
7− 2489.2 2574.3
8− 2771.7 2829.2 0.50
9− 3076.5 3094.1 0.29 0.20
10− 3420.8 3379.8 0.40 0.38
11− 3768.3 3711.5 0.67 0.34
12− 4198.8 4032.5 0.71 < 0.91
13− 4561.7 4428.3
14− 5072.9 4769.6
15− 5227.8
102
45Rh57 8
− 78 [79, 116]
9− 224
10− 587∗ 1048 6.32 (+0.53−0.53)
11− 893∗ 1500 11.42 (+0.79−0.79)
12− 1355∗ 1859 11.27 (+0.83−0.83) 4.24 (
+0.63
−0.63)
13− 1793∗ 2323 7.37 (+0.50−0.50) 6.94 (
+2.44
−2.44)
14− 2281∗ 15.61 (+1.37−1.37) 22.82 (
+5.48
−5.48)
15− 2809∗ 7.16 (+0.70−0.70)
16− 3337∗ 10.85 (+1.18−1.18)
17− 3939∗ 7.87 (+0.79−0.79)
18− 4544∗ 10.49 (+1.50−1.50)
103
45Rh58 10.5
+ 3238 [54, 117–119]
Continued on next page
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
11.5+ 3357
12.5+ 3591 23.9 (+8.3−8.3)
13.5+ 3899 4445 14.2 (+1.8−1.8)
14.5+ 4281 4789 11.4 (+1.6−1.6)
15.5+ 4665 5166 12.2 (+2.1−2.1) 12.1 (
+2.9
−2.9)
16.5+ 5156 5616 13.3 (+1.7−1.7) 10.3 (
+3.0
−3.0)
17.5+ 5622 6062 11.8 (+1.7−1.7) 5.7 (
+1.3
−1.3)
18.5+ 6163 6528 15.1 (+3.2−3.2) 23.9 (
+12.7
−12.7)
19.5+ 6706 7074 15.0 (+5.2−5.2) 9.0 (
+5.0
−5.0)
20.5+ 7317 22.8 (+9.8−9.8)
21.5+ 7952 17.4 (+8.5−8.5)
6.5− 2033 [54, 117–119]
7.5− 2219
8.5− 2343 40.6 (+7.3−7.3)
9.5− 2538 2744 25.0 (+3.3−3.3)
10.5− 2751 2934 37.1 (+5.8−5.8)
11.5− 3011∗ 3273 16.8 (+2.0−2.0)
12.5− 3327∗ 3615 16.8 (+3.6−3.6) 21.1 (
+2.5
−2.5)
13.5− 3769∗ 4080 12.9 (+2.2−2.2) 12.6 (
+1.5
−1.5)
14.5− 4195 4559 10.0 (+2.4−2.4) 10.2 (
+1.5
−1.5)
15.5− 4763 5091 13.4 (+3.0−3.0) 5.4 (
+1.5
−1.5)
16.5− 5297 5685 6.7 (+1.0−1.0) 6.8 (
−3.9
−3.9)
17.5− 5923 11.3 (+2.9−2.9)
18.5− 6586 4.3 (+1.5−1.5)
19.5− 7186 12.4 (+5.4−5.4)
6.5− 2228 [54, 117–119]
7.5− 2366 2443
8.5− 2520 2643
9.5− 2699 2871 30.8 (+4.8−4.8) 10.3 (
+3.5
−3.5)
10.5− 2915 3090 18.2 (+2.0−2.0) 33.1 (
+13.4
−13.4)
11.5− 3227 3416 28.2 (+9.7−9.7) 15.2 (
+5.1
−5.1)
12.5− 3668 3778 17.7 (+2.5−2.5) 13.7 (
+3.0
−3.0)
13.5− 4106 4210 3.8 (+0.5−0.5) 10.2 (
+2.6
−2.6)
14.5− 4606 4659 5.3 (+0.5−0.5) 11.9 (
+3.4
−3.4)
Continued on next page
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
15.5− 5061 5059 2.7 (+0.6−0.6)
16.5− 5577 4.3 (+1.0−1.0)
17.5− 6143 6.8 (+3.5−3.5)
104
45Rh59 9
− 483∗ [80, 118]
10− 840∗ 1228 15.079 (+2.643−2.643)
11− 1168∗ 1582 9.785 (+1.483−1.483)
12− 1636∗ 1971 11.282 (+1.384−1.384)
13− 2111∗ 2370 6.289 (+0.646−0.646)
14− 2639∗ 2834
15− 3229∗ 3320
16− 3800∗ 3876
17− 4406 4406
105
45Rh60 11.5
+ 2982∗ [57, 58, 119]
12.5+ 3198∗
13.5+ 3478∗ 4003 9.9 (+1.8−1.8)
14.5+ 3839∗ 4299 15.6 (+3.6−3.6)
15.5+ 4215∗ 4690 13.6 (+3.2−3.2) 8.2 (
+2.7
−2.7)
16.5+ 4702∗ 5081 14.4 (+2.9−2.9) 11.1 (
+3.2
−3.2)
17.5+ 5184 5525 13.5 (+2.8−2.8) 8.6 (
+2.5
−2.5)
18.5+ 5764 6020 13.4 (+2.9−2.9) 9.1 (
+2.7
−2.7)
19.5+ 6345 6566 11.3 (+2.2−2.2) 7.5 (
+2.6
−2.6)
20.5+ 7038 7156 10.8 (+2.9−2.9) 8.2 (
+4.4
−4.4)
21.5+ 7713 8.4 (+3.0−3.0)
22.5+ 8467 8524 9.6 (+5.4−5.4)
23.5+ 9213
7.5− 2417 [57]
8.5− 2478 2512
9.5− 2670 2645
10.5− 2915 2824
11.5− 3268 3077
12.5− 3669 3469
13.5− 4094
106
45Rh61 9
− 428∗ [81]
10− 761∗ 1053 8.87 (+2.42−2.42)
Continued on next page
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
11− 1071∗ 1410 5.66 (+0.30−0.30)
12− 1488∗ 1787 8.13 (+0.92−0.92) 59.10 (
+61.39
−61.39)
13− 1905∗ 2258 4.66 (+0.36−0.36) 2.23 (
+0.82
−0.82)
14− 2359∗ 2730 6.92 (+0.58−0.58) 10.11 (
+6.10
−6.10)
15− 2859∗ 3214 4.52 (+0.45−0.45) 5.68 (
+2.94
−2.94)
16− 3323∗ 3708 5.93 (+0.60−0.60) 6.06 (
+9.90
−9.90)
17− 3864∗ 4.44 (+0.91−0.91)
18− 4320∗ 7.27 (+1.87−1.87)
19− 4861∗ 3.77 (+1.59−1.59)
20− 5363∗ 3.85 (+1.01−1.01)
21− 5948∗ 4.57 (+2.28−2.28)
22− 6533∗ 4.64 (+2.59−2.59)
111
45Rh66 10.5
+ 2112.7∗ [82]
11.5+ 2355.4∗ 2733.2 2.39
12.5+ 2650.8∗ 2984.5 4.79 8.25
13.5+ 2964.4∗ 3272.3 5.74
14.5+ 3325.4∗ 3523.9 4.92 4.09
15.5+ 3742.5∗ 3933.4
16.5+ 4249.3∗
113
45Rh68 9.5
+ 1775.5∗ 3.27 [82]
10.5+ 2038.0∗ 2133.2 3.23
11.5+ 2470.3 2446.5∗ 1.90
12.5+ 2723.3∗ 2776.9 4.47 3.84
13.5+ 3090.9∗ 3133.0 3.23
14.5+ 3334.8∗
15.5+ 3770.2∗
16.5+ 4006.0∗
104
47Ag57 8
− 1077 [83]
9− 1253
10− 1599∗ 2212
11− 1932∗ 2711 13.3 (+1.8−1.8)
12− 2376∗ 3040 11.9 (+2.7−2.7) 13.0 (
+5.0
−5.0)
13− 2820∗ 3351 12.2 (+3.2−3.2) 18.4 (
+8.3
−8.3)
14− 3301∗ 3648 14.1 (+3.8−3.8)
Continued on next page
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
15− 3809∗ 4097 14.4 (+3.2−3.2)
16− 4329∗ 4625 14.1 (+2.2−2.2) 17.2 (
+6.8
−6.8)
17− 4901∗ 11.7 (+3.0−3.0)
18− 5529∗ 16.3 (+5.7−5.7)
19− 6133
105
47Ag58 7.5
− 2622.2 [84]
8.5− 2775.2
9.5− 2908.2 2944.2
10.5− 3102.2 3177.2
11.5− 3409.2 3481.2
12.5− 3786.2 3867.2 17.0 (+4.4−4.4)
13.5− 4250.2 4314.2 8.0 (+1.6−1.6) 10.7 (
+1.9
−1.9)
14.5− 4719.2 4797.2 14.2 (+3.1−3.1) 12.1 (
+2.5
−2.5)
15.5− 5227.2 5335.2 6.5 (+2.0−2.0) 8.2 (
+4.3
−4.3)
106
47Ag59 10
− 2271.7 3203.8 [85, 120–124]
11− 2441.4 3423.5
12− 2660.4 3676.0
13− 2930.2 3941.6
14− 3256.7 4263.7 13.350 (+6.980−6.980)
15− 3686.1 4636.6 9.132 (+2.633−2.633) 11.675 (
+4.845
−4.845)
16− 4223.3∗ 5051.7 5.444 (+1.273−1.273) 8.797 (
+2.337
−2.337)
17− 4742.6∗ 5561.2 4.584 (+1.313−1.313) 6.863 (
+2.269
−2.269)
18− 5414.9∗ 6065.8 7.471 (+4.078−4.078) 6.391 (
+2.115
−2.115)
19− 6026.8∗ 6691.0 5.686 (+1.459−1.459) 5.434 (
+2.013
−2.013)
20− 6760.7∗ 7276.7 6.721 (+2.400−2.400) 6.544 (
+3.018
−3.018)
21− 7531.7 7945.6 1.857 (+1.092−1.092)
22− 8192.5
107
47Ag60 10.5
− 2620.8∗ 2901.6 [60, 125, 126]
11.5− 2928.7∗ 3091.8 6.94 (+3.06−3.06)
12.5− 3338.7∗ 3392.0 9.11 (+2.85−2.85)
13.5− 3800.0 3897.5 10.63 (+3.40−3.40)
14.5− 4270.0 4349.6 6.50
15.5− 4878.8 4932.0
16.5− 5437.3
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
11.5+ 3334.8 [60, 61, 125, 126]
12.5+ 3556.7 34.67 (+22.29−22.29)
13.5+ 3851.3 11.74 (+3.65−3.65)
14.5+ 4230.0∗ 4841.7 12.00 (+3.12−3.12)
15.5+ 4626.4∗ 5131.1 13.57 (+3.61−3.61)
16.5+ 5120.5∗ 5448.9 8.26 (+2.77−2.77)
17.5+ 5621.5∗ 5818.4 7.81
18.5+ 6192.8∗ 6250.2
19.5+ 6785.9 6761.3∗
20.5+ 7441.1 7315.5∗
21.5+ 7919.9∗
22.5+ 8591.2∗
118
53I65 7
− 0∗ [86]
8− 123∗
9− 353∗ 821
10− 647∗ 1025
11− 980∗ 1332
12− 1343∗ 1702
13− 1733∗ 2111
14− 2149∗ 2550
15− 2588
123
53I70 10.5
+ 2876 [87]
11.5+ 3083 3200 1.0 (+0.3−0.3) 2.55 (
+0.45
−0.45)
12.5+ 3324∗ 3490 1.1 (+0.4−0.4) 1.75 (
+0.35
−0.35)
13.5+ 3716 3903 0.9 (+0.5−0.5) 1.80 (
+0.50
−0.50)
14.5+ 4055∗ 4250 1.53 (+0.60−0.60)
15.5+ 4542 4699
16.5+ 4901∗
18.5+ 5819∗
20.5+ 6863∗
126
53I73 8
− 410.7∗ [88]
9− 735.1∗
10− 1129.7∗ 1.44 (+0.03−0.03)
11− 1468.4∗ 2213.7 1.83 (+0.04−0.04)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
12− 1893.7∗ 2432.7 1.53 (+0.05−0.05)
13− 2322.1∗ 2707.6 0.22 (+0.01−0.01) 3.73 (
+0.15
−0.15)
14− 2759.1∗ 2959.4 3.02 (+0.16−0.16) 5.49 (
+0.46
−0.46)
15− 3290.4 3358.6 0.32 (+0.03−0.03) 9.47 (
+0.86
−0.86)
16− 3674.5 3745.9 4.95 (+0.42−0.42) 4.00 (
+0.50
−0.50)
17− 4184.1 4235.6 < 1.84 (+0.09−0.09) 3.00 (
+0.38
−0.38)
18− 4534.1 4649.9 1.39 (+0.14−0.14)
19− 5143.0 < 5.56 (+0.62−0.62)
20− 5528.9 ∼ 1.48 (+0.18−0.18)
21− 6231.5 ∼ 0.44 (+0.06−0.06)
22− 6659.7
122
55Cs67 10
+ 368.4∗ [89]
11+ 674.4∗ 915.4
12+ 840.8∗ 1221.5
13+ 1233.2∗ 1492.2
14+ 1499.9∗ 1911.7
15+ 1937.3∗ 2227.3
16+ 2313.8∗ 2757.2
17+ 2769.1∗ 3093.2
18+ 3250.8∗
19+ 3706.8∗ 4048.0
20+ 4284.7∗
21+ 4731.5∗
124
55Cs69 8
+ 561.9∗ [90]
9+ 619.9∗
10+ 743.9∗
11+ 1055.9∗ 1260.2
12+ 1275.9∗ 1631.2
13+ 1673.9∗ 1893.2
14+ 1989.9∗ 2265.2 0.86 (+0.24−0.31) 1.37 (
+0.60
−0.63)
15+ 2446.9∗ 2666.2 3.40 (+1.11−1.53) 2.69 (
+0.98
−0.87)
16+ 2858.9∗ 3090.2 0.22 (+0.06−0.05) 0.42 (
+0.16
−0.16)
17+ 3344.9∗ 3574.2 2.95 (+1.15−0.75) 1.62 (
+0.73
−0.60)
18+ 3832.9∗ 0.28 (+0.06−0.06)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
19+ 4342.9∗ 3.02 (+0.68−0.82)
20+ 4906.9∗ 0.28 (+0.07−0.07)
21+ 5424.9∗ 2.44 (+1.19−1.14)
22+ 6086.9∗ 0.32 (+0.06−0.06)
23+ 6550.9 2.44 (+0.68−0.68)
24+ 7357.9
25+ 7649.9
126
55Cs71 9
+ 0∗ [91, 127, 128]
10+ 140∗
11+ 477∗ 637
12+ 732∗ 999
13+ 1128∗ 1326
14+ 1471∗ 1671 0.64 (+0.44−0.12) 1.26 (
+0.64
−0.26)
15+ 1935∗ 2097 4.43 (+3.71−1.04) 3.04 (
+2.75
−0.85)
16+ 2350∗ 2572 0.26 (+0.10−0.04) 1.47 (
+0.90
−0.23)
17+ 2846∗ 3033 2.95 (+1.96−0.62) 0.92 (
+0.58
−0.19)
18+ 3311∗ 0.48 (+0.16−0.07)
19+ 3839∗ 4040 3.63 (+3.50−1.05)
20+ 4357∗ 0.83 (+0.40−0.11)
21+ 4911∗ 2.65 (+3.75−1.21)
128
55Cs73 9
+ 0∗ [24, 92, 96]
10+ 143∗
11+ 492∗ 652
12+ 765∗ 1024 2.2
13+ 1173∗ 1387 8.3 1.2
14+ 1544∗ 1744 0.8 6.9
15+ 2009∗ 2188 3.7 4.9
16+ 2419∗ 2647
17+ 2913∗ 3100 2.6 2.2
18+ 3349∗
19+ 3864∗
20+ 4336∗
130
55Cs75 10
+ 959.7∗ [24, 86, 93, 129–131]
11+ 1312.7∗ 1506.4
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
12+ 1602.4∗ 1907.7 4.12 (+1.77−1.39)
13+ 2019.0∗ 2280.7 6.75 (+2.18−2.26) 2.13 (
+1.41
−1.02)
14+ 2445.1∗ 2632.0 1.71 (+0.94−0.70) 2.50 (
+0.67
−1.35)
15+ 2913.5∗ 3085.0 4.84 (+3.99−2.93) 7.84 (
+7.70
−4.91)
16+ 3379.1∗ 3563.4 1.00 (+0.24−0.24)
17+ 3871.0∗ 4038.4 5.66 (+4.53−3.24) 4.04
18+ 4320.8 3.25
19+ 4859.0 5105.1
20+ 5338.4
21+ 5899.3
22+ 6450.3
23+ 6930.6
24+ 7487.5
26+ 8622.0
132
55Cs77 9
+ 1131 [24, 94, 132]
10+ 1282 1729
11+ 1683 1891
12+ 1982 2202 1.3 (+0.2−0.2)
13+ 2410 2515 5.9 (+1.0−1.0)
14+ 2865 2894 1.4 (+0.3−0.3)
15+ 3311 6.1 (+0.7−0.7)
16+ 3789 2.2 (+0.6−0.6)
17+ 4241 3.1 (+0.6−0.6)
18+ 4665 4.0 (+1.4−1.4)
19+ 5074
128
57La71 8
+ 0.0∗ [95]
9+ 104.0∗
10+ 242.5∗ 1.87487 (+0.37497−0.37497)
11+ 477.7∗ 808.2 2.27708 (+0.45542−0.45542)
12+ 700.0∗ 1078.7 2.03719 (+0.40744−0.40744)
13+ 1035.0∗ 1465.8 2.39101 (+0.47820−0.47820) 1.38023 (
+0.82814
−0.82814)
14+ 1334.0∗ 1778.1 1.76221 (+0.35244−0.35244) 1.64005 (
+0.98403
−0.98403)
15+ 1752.6∗ 2209.9 1.97941 (+0.39588−0.39588) 1.50467 (
+0.90280
−0.90280)
16+ 2121.0∗ 2580.3 1.60661 (+0.32132−0.32132) 2.16842 (
+1.30105
−1.30105)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
17+ 2611.4∗ 3129.4 1.25884 (+0.50354−0.50354)
18+ 3044.2∗ 3551.3 1.23285 (+0.49314−0.49314)
19+ 3592.9∗ 4144.4 1.32745 (+0.51771−0.51771)
20+ 4090.1∗ 4593.3
21+ 4679.9∗
22+ 5243.4
23+ 5855.3
24+ 6486.4
130
57La73 9 0 [96]
10 138
11 417 693
12 663 1050
13 1037 1393
14 1363∗ 1778
15 1809∗ 2204
16 2202∗ 2576
17 2712∗
18 3157∗
20 4208∗
132
57La75 10
+ 936.4∗ [23, 86, 92, 97, 129]
11+ 1229.4∗ 1558.4
12+ 1523.4∗ 1919.4 7.8 (+0.4−0.4)
13+ 1915.4∗ 2299.4 7.5 (+0.4−0.4)
14+ 2300.4∗ 2703.4 5.7 (+0.1−0.1)
15+ 2753.4∗ 3130.4 5.7 (+0.2−0.2)
16+ 3205.4∗ 5.2 (+0.2−0.2)
17+ 3712.4∗ 6.8 (+0.4−0.4)
18+ 4199.4∗ 4.9 (+0.3−0.3)
19+ 4758.4∗ 3.4 (+0.4−0.4)
20+ 5218.4∗
22+ 6337.4
133
57La76 7.5
+ 2290 [98]
8.5+ 2367
9.5+ 2502 2726 5.7 (+3.3−3.3)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
10.5+ 2681 2893 20.0 (+10.0−10.0)
11.5+ 2927 3110 6.7 (+1.7−1.7) 4.2543 (
+1.2181
−1.2181)
12.5+ 3258 3382 4.7 (+1.1−1.1) 3.78366 (
+2.32055
−2.32055)
13.5+ 3614 3778 7.3 (+0.7−0.7) 4.7 (
+2.2
−2.2)
14.5+ 4030 4134 18.4 (+5.0−5.0) 10.5 (
+4.0
−4.0)
15.5+ 4475 5.8 (+1.0−1.0)
16.5+ 4906 3.0 (+2.0−2.0)
17.5+ 5352 2.0 (+1.2−1.2)
19.5+ 6283
134
57La77 10
+ 813∗ [99]
11+ 1195∗ 1412
12+ 1533∗ 1710 3.6 (+0.2−0.2)
13+ 1969∗ 2051 12.6 (+0.6−0.6)
14+ 2404 2418 3.4 (+0.2−0.2)
15+ 2849 10.3 (+0.6−0.6)
16+ 3284 10.0 (+0.8−0.8)
17+ 3775∗ 10.1 (+0.7−0.7)
18+ 4120∗ 1.1 (+0.1−0.1)
19+ 4698∗ 8.0 (+0.7−0.7)
20+ 5079∗ 1.0 (+0.2−0.2)
21+ 5714 4.6 (+0.3−0.3)
22+ 6137∗
23+ 6741∗
24+ 7179∗
133
58Ce75 8.5
+ 2249 [53]
9.5+ 2379 2465
10.5+ 2585 2706
11.5+ 2809 2922 9.711 (+0.153−0.153)
12.5+ 3093 3199 9.522 (+0.134−0.134) 9.393 (
+0.102
−0.102)
13.5+ 3399 3534 9.621 (+0.142−0.142) 9.834 (
+0.191
−0.191)
14.5+ 3745 3933 9.471 (+0.136−0.136) 9.337 (
+0.143
−0.143)
15.5+ 4177 4334 9.591 (+0.127−0.127) 9.459 (
+0.154
−0.154)
16.5+ 4623 4775 9.428 (+0.143−0.143) 9.435 (
+0.152
−0.152)
11.5− 3198 [53]
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
12.5− 3338
13.5− 3493
14.5− 3733 4162
15.5− 4028 4445 11.8286 (+0.1243−0.1243)
16.5− 4370 4808 11.2305 (+0.2352−0.2352)
17.5− 4761 5175 11.6328 (+0.1235−0.1235) 10.8364 (
+0.1235
−0.1235)
18.5− 5177 5617 11.0246 (+0.1253−0.1253) 10.4323 (
+0.1253
−0.1253)
19.5− 5632 6040 10.9486 (+0.2104−0.2104) 10.5896 (
+0.2104
−0.2104)
20.5− 6112 6508 10.9207 (+0.1345−0.1345) 10.3983 (
+0.1345
−0.1345)
21.5− 6624 6999 10.6351 (+0.1423−0.1423) 10.4571 (
+0.1423
−0.1423)
22.5− 7167 7557 10.7351 (+0.2134−0.2134) 10.2723 (
+0.2134
−0.2134)
23.5− 7739 10.4997 (+0.2365−0.2365)
24.5− 8339
132
59Pr73 9 0 [96, 133]
10 131∗ 3.3 (+0.5−0.5)
11 397∗ 727 2.3 (+0.3−0.3)
12 638∗ 1033 2.5 (+0.3−0.3)
13 1021∗ 1458 2.6 (+0.3−0.3)
14 1342∗ 1827 1.7 (+0.2−0.2)
15 1795∗ 2.4 (+0.1−0.1)
16 2190∗ 1.6 (+0.5−0.5)
17 2675 2.0 (+1.0−1.0)
18 3133∗ 1.3 (+0.3−0.3)
19 3608 1.6 (+0.5−0.5)
134
59Pr75 9
+ 559 797 [26, 86, 100, 129, 134–137]
10+ 764 931
11+ 930 1142
12+ 1213 1409
13+ 1537∗ 1659 35.22 (+0.11−0.11)
14+ 1874 2017 150.52 (+0.43−0.43)
15+ 2243∗ 2456 37.11 (+0.12−0.12) 7.42 (
+0.02
−0.02)
16+ 2643 2901 7.89 (+0.02−0.02) 7.93 (
+0.02
−0.02)
17+ 3115 3347 8.59 (+0.02−0.02) 10.97 (
+0.04
−0.04)
18+ 3582 3858 4.20 (+0.01−0.01) 9.78 (
+0.03
−0.03)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
19+ 4172 4338 3.08 (+0.01−0.01) 9.04 (
+0.04
−0.04)
20+ 4648 2.12 (+0.01−0.01)
21+ 5343 4.57 (+0.01−0.01)
22+ 5839
23+ 6534
135
60Nd75 11.5
− 2819.4 [38, 138]
12.5− 2940.4
13.5− 3110.5 3607.4
14.5− 3358.2∗ 3780.4 10.00 (+2.26−2.26)
15.5− 3649.5∗ 4006.4 7.81 (+1.35−1.35) 9.64 (
+1.30
−1.30)
16.5− 4007.7∗ 4288.4 6.88 (+2.30−2.30) 7.50 (
+2.11
−2.11)
17.5− 4413.7∗ 4597.4 7.50 (+1.33−1.33) 7.86 (
+2.61
−2.61)
18.5− 4852.7∗ 4969.4 5.31 (+1.31−1.31) 5.86 (
+2.23
−2.23)
19.5− 5315.7∗ 5409.4 16.15 (+0.82−0.82) 17.27 (
+0.73
−0.73)
20.5− 5787.7∗ 5921.4 11.05 (+0.94−0.94)
21.5− 6281.7∗ 9.52 (+1.13−1.13)
22.5− 6799.7
136
60Nd76 11
+ 4445 [56]
12+ 4665
13+ 4919
14+ 5213
15+ 5558 5635 4.0 (+1.3−1.3)
16+ 5969 6053 31 (+17−17)
17+ 6423 6485 7.0 (+4.8−4.8)
18+ 6908 6989
19+ 7502 7468
20+ 8115
15+ 6229 [56]
16+ 6347
17+ 6578 38
18+ 6883 14
19+ 7292 39.7
20+ 7668 93 (+28−28)
21+ 8049 8412 453.2
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
22+ 8465 8838 197.7
23+ 8946 9247 115
24+ 9489 9694
25+ 10089 10204
26+ 10761 10657
27+ 11256
13− 5348 [56]
14− 5531
15− 5731 7.37 (+1.72−1.83)
16− 5980 3.73 (+1.59−1.60)
17− 6325 11.00 (+1.49−1.50)
18− 6759
19− 7225 7270
20− 7720 7721 54.30 (+23.20−24.63)
21− 8169 8214 41.84 (+9.15−9.27)
22− 8689 8751
23− 9231
24− 9786 8.69 (+5.05−5.06)
14− 5418 [56, 139, 140]
15− 5648
16− 5957 7.51 (+1.52−1.54)
17− 6314 14.93 (+1.49−1.62)
18− 6703 20.13 (+4.07−4.23)
19− 7139 7259 48.43 (+9.08−8.92)
20− 7566 7725 43.19 (+11.42−11.75)
21− 8011 8199 34.79 (+5.48−4.92)
22− 8499 8616 18.65 (+2.03−2.20)
23− 9009 9080 5.94 (+3.21−3.27)
24− 9559 9671 3.20 (+0.96−0.96)
25− 10190
15+ 5826 [56]
16+ 6006
17+ 6238∗ 4.00 (+2.00−2.00)
18+ 6522 6932 17.36 (+9.00−9.00)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
19+ 6867∗ 7213 7.57 (+0.97−0.97)
20+ 7255∗ 7543 7.87 (+2.10−2.10) 3.22 (
+2.00
−2.04)
21+ 7685∗ 7927 5.63 (+0.75−0.79) 7.04 (
+2.98
−3.07)
22+ 8148∗ 8355 6.35 (+0.76−0.74) 7.67 (
+4.70
−5.08)
23+ 8652∗ 8828 6.48 (+1.30−1.30) 6.46 (
+2.92
−2.98)
24+ 9178∗ 9347 6.60 (+3.00−3.00) 5.98 (
+4.03
−0.17)
25+ 9745∗ 9911 3.70 (+2.00−2.00)
26+ 10345∗ 10504 2.69 (+1.90−1.90)
27+ 10967∗ 11117
28+ 11651∗
29+ 12335∗
137
60Nd77 13.5
− 3895 [101]
14.5− 4159
15.5− 4513 4821 15.1
16.5− 4909∗ 5107 13.7 (+4.9−4.9)
17.5− 5372∗ 5415 21.7 (+6.5−6.5)
18.5− 5812 5787∗ 39.2 (+15.7−15.7)
19.5− 6193 6262 20.9 (+6.8−6.8)
20.5− 6668∗ 6794 9.0 (+4.7−4.7)
21.5− 7099∗ 7313 5.8 (+2.1−2.1)
22.5− 7650∗ 7701 5.7 (+3.4−3.4)
23.5− 8347 8196 9.4 (+5.6−5.6)
24.5− 8744
25.5− 9336∗
138
60Nd78 10
+ 4344 [30, 63]
11+ 4381 4546
12+ 4737 4779
13+ 5069
14+ 5363
15+ 5678
16+ 6179
17+ 6760
13− 5493 [63]
14− 5577
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
15− 5770 6018 6.5
16− 6001 6285 14.1
17− 6287 6560 11.2
18− 6668 6909 31.6
19− 7047∗ 7415 51.9
20− 7564 48.5
21− 8013∗ 42.9
136
61Pm75 8
+ 0∗ [86, 102, 104, 129, 141, 142]
9+ 99∗
10+ 267∗
11+ 552∗ 858 9.8 (+4.3−4.3)
12+ 844∗ 1146 5.5 (+0.7−0.7)
13+ 1252∗ 1510 5.1 (+0.7−0.7) 6.1 (
+1.7
−1.7)
14+ 1608∗ 1936 2.6 (+0.3−0.3) 5.7 (
+1.5
−1.5)
15+ 2086∗ 2360 3.8 (+0.9−0.9)
16+ 2504∗ 2819 1.0 (+0.4−0.4)
17+ 3010∗ 3254 1.8 (+0.6−0.6)
18+ 3479∗ 3654 2.1 (+3.6−3.6)
19+ 3935∗ 4088
20+ 4377∗ 4469
21+ 4814∗ 4872
138
61Pm77 9
+ 585∗ [103]
10+ 706∗
11+ 1063∗ 1319
12+ 1413∗ 1619 3.46 (+0.38−0.38)
13+ 1890∗ 2097 3.81 (+0.34−0.34) 3.2 (
+0.5
−0.5)
14+ 2283∗ 2506 2.90 (+0.38−0.38) 2.4 (
+0.5
−0.5)
15+ 2829∗ 3077 2.35 (+0.33−0.33) 2.5 (
+0.9
−0.9)
16+ 3279 1.74 (+0.40−0.40)
17+ 3855 1.83 (+0.55−0.55)
18+ 4340
138
63Eu75 8
+ 0 [104, 141, 142]
9+ 104∗
10+ 271∗ 628
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
11+ 544∗ 792 3.1 (+0.4−0.4)
12+ 806∗ 1091 2.3 (+0.1−0.1) 3.1 (
+0.2
−0.2)
13+ 1168∗ 1442 2.5 (+0.3−0.3) 4.0 (
+1.0
−1.0)
14+ 1488∗ 1847 1.6 (+0.2−0.2)
15+ 1916∗ 2230 2.1 (+0.6−0.6)
16+ 2298∗ 2708 1.3 (+0.2−0.2)
17+ 2761∗ 3128 2.2 (+0.5−0.5)
18+ 3177∗ 1.4 (+0.4−0.4)
19+ 3589∗ 3.4 (+0.9−0.9)
20+ 4015∗ 3.4 (+0.7−0.7)
21+ 4456∗ 3.8 (+0.7−0.7)
22+ 4982∗ 1.7 (+0.8−0.8)
23+ 5486
24+ 6025∗
25+ 6632∗
140
63Eu77 5
− 0.0∗ [105, 142]
6− 170.6∗ 285.4
7− 361.7∗ 0.94 (+0.17−0.17)
8− 654.6 763.1 0.00 (+0.08−0.08)
9− 898.6 0.41 (+0.31−0.31)
10− 1376.6 1364.8
11− 1614.2
12− 1959.6 2197.1
13− 2444.2 2427.5
14− 2884.6 2597.5
15− 2970.4
16− 3424.4
17− 3884.4
18− 4264.0
8+ 53.0 [105, 142]
9+ 0.0 147.9
10+ 71.0
11+ 436.8 554.5
12+ 711.5 0.40 (+0.11−0.11)
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
13+ 1157.5 1201.9 3.42 (+0.90−0.90)
14+ 1518.8 1.53 (+0.89−0.89)
15+ 1989.3 2020.9 1.97 (+0.39−0.39)
16+ 2438.8
17+ 2500.2 2636.9
19+ 3147.9
21+ 3902.1
23+ 4809.5
25+ 5801.2
188
77Ir111 9
− 923.7∗ [106]
10− 1222.3∗
11− 1398.9∗ 0.90 (+0.04−0.04)
12− 1711.2∗ 1.80 (+0.05−0.05)
13− 1922.8∗ 2168.2 0.64 (+0.03−0.03)
14− 2290.1∗ 2443.6 1.13 (+0.05−0.05)
15− 2556.7∗ 2679.7 0.58 (+0.03−0.03) 1.25 (
+0.12
−0.12)
16− 2990.5 2945.3 0.77 (+0.06−0.06) 1.28 (
+0.18
−0.18)
17− 3201.7
193
81Tl112 13.5
− 3092 [107]
14.5− 3251 3402
15.5− 3402 3684
16.5− 3624 3883
17.5− 3862 4253
18.5− 4188 4505
19.5− 4525 4874
20.5− 4868 5230
194
81Tl113 8
− 293 [108, 143, 144]
9− 338
10− 434
11− 712 1175
12− 957 1481
13− 1361 1738
14− 1644 2001
15− 2112 2344
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Table 1 (continued)
Nuclei Ipi(~)
E (keV) B(M1)/B(E2) (µ2N/e
2b2)
References
yrast side yrast side
16− 2404 2682
17− 2882 3003
18− 3130 3257
19− 3381 3427
20− 3518 3628
21− 3840 3877 4.45 (+2.92−1.83)
22− 4081 4181 2.46 (+1.39−0.77) 6.17 (
+5.01
−2.34)
23− 4462 4560 7.18 (+5.89−2.61) 4.03
24− 4824 3.66 (+3.61−2.06)
198
81Tl117 8
− 391 [109, 145]
9− 463
10− 585 1111
11− 844∗ 1293 3.8 (+0.4−0.4)
12− 1091∗ 1541 4.1 (+0.5−0.5)
13− 1493∗ 1857 3.9 (+0.5−0.5) 4.4 (
+1.4
−1.4)
14− 1790∗ 2294 3.1 (+0.6−0.6) 2.5 (
+1.2
−1.2)
15− 2278 4.3 (+0.9−0.9)
16− 2552 6.4 (+2.1−2.1)
17− 2947 1.7 (+0.8−0.8)
18− 3219
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Table 2
Chiral doublet bands with B(M1) and B(E2) values. See page 44 for Explanation of Tables for details.
Nuclei Ipi (~)
E (keV) B(M1) (µ2N ) B(E2) (e
2b2)
References
yrast side yrast side yrast side
103
45Rh58 10.5
+ 3238 [54, 117, 118]
11.5+ 3357
12.5+ 3591
13.5+ 3899 4445
14.5+ 4281 4789
15.5+ 4665 5166
16.5+ 5156 5616
17.5+ 5622 6062
18.5+ 6163 6528
19.5+ 6706 7074
20.5+ 7317
21.5+ 7952
6.5− 2033 [54, 117, 118]
7.5− 2219
8.5− 2343
9.5− 2538 2744
10.5− 2751 2934
11.5− 3011∗ 3273
12.5− 3327∗ 3615 2.3 (+0.4−0.4) 0.077 (
+0.014
−0.014)
13.5− 3769∗ 4080 1.8 (+0.2−0.2) 0.14 (
+0.03
−0.03)
14.5− 4195 4559 1.2 (+0.4−0.4) 0.11 (
+0.04
−0.04)
15.5− 4763 5091
16.5− 5297 5685
17.5− 5923
18.5− 6586
19.5− 7186
6.5− 2228 [54, 117, 118]
7.5− 2366 2443
8.5− 2520 2643
9.5− 2699 2871
10.5− 2915 3090
11.5− 3227 3416
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Table 2 (continued)
Nuclei Ipi (~)
E (keV) B(M1) (µ2N ) B(E2) (e
2b2)
References
yrast side yrast side yrast side
12.5− 3668 3778
13.5− 4106 4210
14.5− 4606 4659
15.5− 5061 5059
16.5− 5577
17.5− 6143
104
45Rh59 9
− 483∗ 2.3 (+0.2−0.2) [80, 118]
10− 840∗ 1228 0.95 (+0.08−0.08) 0.063 (
+0.017
−0.017)
11− 1168∗ 1582 0.91 (+0.12−0.12) 0.093 (
+0.020
−0.020)
12− 1636∗ 1971 0.44 (+0.06−0.06) 0.039 (
+0.010
−0.010)
13− 2111∗ 2370 0.42 (+0.15−0.15) 0.067 (
+0.025
−0.025)
14− 2639∗ 2834
15− 3229∗ 3320
16− 3800∗ 3876
17− 4406 4406
106
47Ag59 10
− 2271.7 3203.8 [85, 120–124]
11− 2441.4 3423.5
12− 2660.4 3676.0
13− 2930.2 3941.6
14− 3256.7 4263.7 1.335 (+0.397−0.397) 0.100 (
+0.043
−0.043)
15− 3686.1 4636.6 0.968 (+0.211−0.211) 3.164 (
+0.873
−0.873) 0.106 (
+0.020
−0.020) 0.271 (
+0.084
−0.084)
16− 4223.3∗ 5051.7 0.539 (+0.096−0.096) 2.041 (
+0.317
−0.317) 0.099 (
+0.015
−0.015) 0.232 (
+0.050
−0.050)
17− 4742.6∗ 5561.2 0.463 (+0.010−0.010) 1.050 (
+0.221
−0.221) 0.101 (
+0.019
−0.019) 0.153 (
+0.039
−0.039)
18− 5414.9∗ 6065.8 0.635 (+0.251−0.251) 1.291 (
+0.327
−0.327) 0.085 (
+0.032
−0.032) 0.202 (
+0.043
−0.043)
19− 6026.8∗ 6691.0 0.290 (+0.054−0.054) 0.739 (
+0.202
−0.202) 0.051 (
+0.009
−0.009) 0.136 (
+0.034
−0.034)
20− 6760.7∗ 7276.7 0.289 (+0.072−0.072) 0.517 (
+0.167
−0.167) 0.043 (
+0.011
−0.011) 0.079 (
+0.026
−0.026)
21− 7531.7 7945.6 0.065 (+0.028−0.028) 0.035 (
+0.014
−0.014)
22− 8192.5 0.047 (+0.010−0.010)
107
47Ag60 10.5
− 2620.8∗ 2901.6 [60, 125, 126]
11.5− 2928.7∗ 3091.8 1.25 (+0.36−0.36) 0.18 (
+0.06
−0.06)
12.5− 3338.7∗ 3392.0 0.82 (+0.18−0.18) 0.09 (
+0.02
−0.02)
13.5− 3800.0 3897.5 0.85 (+0.17−0.17) 0.08 (
+0.02
−0.02)
14.5− 4270.0 4349.6 > 0.39 > 0.06
15.5− 4878.8 4932.0
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Table 2 (continued)
Nuclei Ipi (~)
E (keV) B(M1) (µ2N ) B(E2) (e
2b2)
References
yrast side yrast side yrast side
16.5− 5437.3
11.5+ 3334.8 [60, 125, 126]
12.5+ 3556.7 5.2 (+2.3−2.3) 0.15 (
+0.07
−0.07)
13.5+ 3851.3 2.7 (+0.6−0.6) 0.23 (
+0.05
−0.05)
14.5+ 4230.0∗ 4841.7 1.8 (+0.3−0.3) 0.15 (
+0.03
−0.03)
15.5+ 4626.4∗ 5131.1 1.9 (+0.3−0.3) 0.14 (
+0.03
−0.03)
16.5+ 5120.5∗ 5448.9 1.9 (+0.4−0.4) 0.23 (
+0.06
−0.06)
17.5+ 5621.5∗ 5818.4 > 1.25 > 0.16
18.5+ 6192.8∗ 6250.2
19.5+ 6785.9 6761.3∗
20.5+ 7441.1 7315.5∗
21.5+ 7919.9∗
22.5+ 8591.2∗
124
55Cs69 8
+ 561.9∗ [90]
9+ 619.9∗
10+ 743.9∗
11+ 1055.9∗ 1260.2
12+ 1275.9∗ 1631.2
13+ 1673.9∗ 1893.2
14+ 1989.9∗ 2265.2 0.27 (+0.05−0.07) 0.16 (
+0.05
−0.05) 0.31 (
+0.06
−0.08) 0.12 (
+0.03
−0.04)
15+ 2446.9∗ 2666.2 0.41 (+0.09−0.13) 0.66 (
+0.16
−0.14) 0.12 (
+0.03
−0.04) 0.25 (
+0.07
−0.06)
16+ 2858.9∗ 3090.2 ≤ 0.05 ≤ 0.05 0.24 (+0.06−0.06) 0.13 (+0.05−0.05)
17+ 3344.9∗ 3574.2 0.41 (+0.11−0.07) 0.34 (
+0.11
−0.09) 0.14 (
+0.04
−0.03) 0.21 (
+0.07
−0.06)
18+ 3832.9∗ ≤ 0.05 0.19 (+0.04−0.04)
19+ 4342.9∗ 0.47 (+0.07−0.09) 0.15 (
+0.03
−0.03)
20+ 4906.9∗ ≤ 0.05 0.19 (+0.05−0.05)
21+ 5424.9∗ 0.38 (+0.16−0.09) 0.15 (
+0.04
−0.06)
22+ 6086.9∗ ≤ 0.02 0.06 (+0.01−0.01)
23+ 6550.9 0.16 (+0.04−0.04) 0.07 (
+0.01
−0.01)
24+ 7357.9
25+ 7649.9
126
55Cs71 9
+ 0 [91, 127, 128]
10+ 140
11+ 477 637
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Table 2 (continued)
Nuclei Ipi (~)
E (keV) B(M1) (µ2N ) B(E2) (e
2b2)
References
yrast side yrast side yrast side
12+ 732 999
13+ 1128 1326
14+ 1471 1671 0.14 (+0.07−0.02) 0.16 (
+0.05
−0.02) 0.23 (
+0.11
−0.03) 0.13 (
+0.05
−0.02)
15+ 1935 2097 0.47 (+0.27−0.07) 0.25 (
+0.16
−0.05) 0.11 (
+0.06
−0.02) 0.08 (
+0.05
−0.02)
16+ 2350 2572 ≤ 0.04 ≤ 0.07 0.14 (+0.05−0.02) 0.05 (+0.03−0.01)
17+ 2846 3033 0.23 (+0.11−0.04) 0.11 (
+0.05
−0.02) 0.08 (
+0.04
−0.01) 0.12 (
+0.05
−0.02)
18+ 3311 ≤ 0.07 0.15 (+0.05−0.02)
19+ 3839 4040 0.34 (+0.23−0.07) 0.09 (
+0.06
−0.02) 0.07 (
+0.03
−0.01)
20+ 4357 ≤ 0.07 0.09 (+0.04−0.01)
21+ 4911 0.18 (+0.18−0.07) 0.07 (
+0.07
−0.02)
130
55Cs75 10
+ 959.7∗ [24, 86, 93, 129–131]
11+ 1312.7∗ 1506.4
12+ 1602.4∗ 1907.7 0.70 (+0.22−0.17) 0.17 (
+0.05
−0.04)
13+ 2019.0∗ 2280.7 0.54 (+0.11−0.12) 0.32 (
+0.15
−0.11) 0.08 (
+0.02
−0.02) 0.15 (
+0.07
−0.05)
14+ 2445.1∗ 2632.0 0.24 (+0.10−0.07) 0.20 (
+0.04
−0.04) 0.14 (
+0.05
−0.04) 0.08 (
+0.02
−0.02)
15+ 2913.5∗ 3085.0 0.92 (+0.54−0.40) 1.49 (
+1.05
−0.69) 0.19 (
+0.11
−0.08) 0.19 (
+0.13
−0.08)
16+ 3379.1∗ 3563.4 0.12 (+0.02−0.02) 0.12 (
+0.02
−0.02)
17+ 3871.0∗ 4038.4 1.98 (+1.11−0.81) > 1.01 0.35 (
+0.20
−0.14) > 0.25
18+ 4320.8 > 0.39 > 0.12
19+ 4859.0 5105.1
20+ 5338.4
21+ 5899.3
22+ 6450.3
23+ 6930.6
24+ 7487.5
26+ 8622.0
134
59Pr75 9
+ 559 797 [26, 86, 100, 129, 134–137]
10+ 764 931
11+ 930 1142
12+ 1213 1409
13+ 1537∗ 1659 0.804 (+0.090−0.090)
14+ 1874 2017 0.678 (+0.100−0.100) 0.039 (
+0.019
−0.019)
15+ 2243∗ 2456 0.472 (+0.090−0.090) 0.089 (
+0.020
−0.020)
16+ 2643 2901 0.333 (+0.075−0.075) 0.050 (
+0.018
−0.018)
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Table 2 (continued)
Nuclei Ipi (~)
E (keV) B(M1) (µ2N ) B(E2) (e
2b2)
References
yrast side yrast side yrast side
17+ 3115 3347 0.545 (+0.067−0.067) 0.047 (
+0.017
−0.017)
18+ 3582 3858
19+ 4172 4338
20+ 4648
21+ 5343
22+ 5839
23+ 6534
135
60Nd75 11.5
− 2819.4 [38, 138]
12.5− 2940.4
13.5− 3110.5 3607.4
14.5− 3358.2∗ 3780.4 3.2 (+0.2−0.2) 0.32 (
+0.02
−0.02)
15.5− 3649.5∗ 4006.4 2.5 (+0.3−0.3) 2.7 (
+0.3
−0.3) 0.32 (
+0.03
−0.03) 0.28 (
+0.03
−0.03)
16.5− 4007.7∗ 4288.4 2.2 (+0.2−0.2) 2.1 (
+0.2
−0.2) 0.32 (
+0.03
−0.03) 0.28 (
+0.03
−0.03)
17.5− 4413.7∗ 4597.4 2.4 (+0.3−0.3) 2.2 (
+0.2
−0.2) 0.32 (
+0.03
−0.03) 0.28 (
+0.04
−0.04)
18.5− 4852.7∗ 4969.4 1.7 (+0.3−0.3) 1.7 (
+0.2
−0.2) 0.32 (
+0.04
−0.04) 0.29 (
+0.04
−0.04)
19.5− 5315.7∗ 5409.4 2.1 (+0.3−0.3) 1.9 (
+0.3
−0.3) 0.13 (
+0.03
−0.03) 0.11 (
+0.03
−0.03)
20.5− 5787.7∗ 5921.4 2.1 (+0.3−0.3) 0.19 (
+0.03
−0.03)
21.5− 6281.7∗ 2.0 (+0.3−0.3) 0.21 (
+0.04
−0.04)
22.5− 6799.7
194
81Tl113 8
− 293 [108, 143, 144]
9− 338
10− 434
11− 712 1175
12− 957 1481
13− 1361 1738
14− 1644 2001
15− 2112 2344
16− 2404 2682
17− 2882 3003
18− 3130 3257
19− 3381 3427 < 1.25
20− 3518 3628 < 1.61
21− 3840 3877 0.95 (+0.32−0.21) 1.31 (
+0.54
−0.30) 0.21 (
+0.12
−0.07)
22− 4081 4181 0.97 (+0.39−0.21) 1.24 (
+0.43
−0.29) 0.39 (
+0.15
−0.09) 0.20 (
+0.15
−0.06)
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Table 2 (continued)
Nuclei Ipi (~)
E (keV) B(M1) (µ2N ) B(E2) (e
2b2)
References
yrast side yrast side yrast side
23− 4462 4560 0.34 (+0.13−0.07) < 0.27 0.05 (
+0.03
−0.01) < 0.07
24− 4824 0.27 (+0.18−0.09) 0.07 (
+0.05
−0.03)
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